Introducción. Se investigó la adecuación de 52 ítems para la medición de la eficacia docente, con el fin de elaborar y validar una Escala de Eficacia Docente (EED) para los profesores de Educación Secundaria de Nigeria.
Introduction
Teacher Efficacy (TE) has been defined as teachers' belief or conviction that they can influence how well students learn, even those who may be difficult and unmotivated (Guskey & Passaro, 1994) . In the same vein, it has also been defined as a judgment of teachers' capabilities to bring about desired outcomes of students' engagement and learning (Tschannen-Moran & Woolfolk-Hoy, 2001 ). This concept has been linked to a number of factors such as teacher's behaviour and attitude; teacher's organisational skills and enthusiasm for teaching (Allinder, 1994; Hall, Burley, Villeme & Brockmeier, 1992) . Thus, the concept of TE has been found to be an important construct in education (TschannenMoran and Woolfolk-Hoy, 2001 ). The development of instrument (such as Teacher Efficacy Scale -TES) for the measurement of the construct has generated heated debate among researchers especially in the United States of America (USA). While some TE research were based on the tradition of the Social Learning theory propounded by Rotters (1966) , some others were based on the conceptual strand of Social Cognitive theory postulated by Bandura (1977) . The belief of the social learning theorists is that the control of reinforcement of teachers' actions lies either within them or in the environment. Those who belief that they can teach very difficult or unmotivated students have a belief that the "…reinforcement of teaching activities lies within the teachers' control or is internal" (Tschannen-Moran & Woolfolk-Hoy, 2001 ). On the other hand, those who belief that the environment overwhelmingly influence the reinforcement of their teaching actions demonstrate a belief that reinforcement of their teaching is beyond their control (i.e. external to them).
Social cognitive psychology researchers are of the view that self-efficacy beliefs influence performance. Individuals have been found to develop certain beliefs about how they can cope with certain tasks in specific situations (Magogwe, 2006) . According to Bandura's (1986) social cognitive theory, the manner in which individuals judge their capability to perform certain tasks, or their self-efficacy beliefs, foretell their potential to accomplish such tasks. Thus, diverse forms of TE scales based on different methodologies, samples and techniques have been developed based on the theories of Rotter (1966) and Bandura (1986) .
From 1976, when researchers from Rand Corporation pioneered research activities on the development of instrument for the measurement of Teacher Efficacy (TE) to the most recent times, there have been series of reports of measurement defects by researchers across cultures and national boundaries (Brouwers, 2003; Campbell, 1996; Tschannen-Moran & Woolfolk-Hoy, 2001 ). For example, the outcomes of factor analysis (whether Confirmatory Factor Analysis [CFA] or Exploratory Factor Analysis [EFA]) of TE scales have yielded different results even where similar instruments were used in data collection (Coladarci & Fink, 1995) . It can be inferred from these differences in results that TE may be contextspecific as thought by Pajares (1996) . The context-specificity of TE is dependent to a large extent on the situation of the mind of the respondents (i.e. teachers) and the condition under which they work. This perhaps could be the reason why Bandura (1997) proposed that a TE belief arises from the interplay of three factors. Bandura referred to this interplay as 'triadic reciprocal causation'. The three factors in the interplay are environment, behaviour and personal factors.
Evidence from literature revealed that the various versions of TE scales were developed mainly in the United States of America. In Nigeria, no serious attention has been given to the development of measuring instrument for capturing an elusive construct as TE (Tschannen-Moran & Woolfolk-Hoy, 2001) . One thing to note is that the environment in America under which a typical American schoolteacher works is quite different from that in Nigeria. It is also a matter of common knowledge that the societal value and orientation in America are different from those in Nigeria. The process of teacher preparation in Nigeria is also different from that of the United States of America (Okebukola, 2002) . What teachers in America will regard as serious constraints to achieving students' learning may not necessarily be seen as such by teachers in Nigeria. Therefore, there is the need to develop an instrument in Nigeria to measure the TE of teachers in the country.
The interest in this study was aroused by many factors. There is the need for having a TE scale that will be relevant to Nigeria's environmental realities and based on Nigerian teachers' and personality factors (Achimugu, 2001) . A second reason is that a definitive, empirically derived factor structure of TES has not been agreed upon. Variations exist in the factor structure of exploratory as well as confirmatory factor analyses of Teacher Efficacy Scale (TES) across researchers (Browers, 2003; Campbell, 1996 and Tschannen-Moran & Woolfolk-Hoy, 2001 ) and also, to provide easy accessibility of the scale to researchers and/or authors based in institutions not connected to the world-wide-web (www). Other factors are variations in levels of development (whether economic, social or technological) in the countries of North America (where the development of the scale has been given serious attention) and in Nigeria; and the recommendations by many authors such as TschannenMoran, Woolfolk-Hoy & Hoy (1998) , Henson (2001) , Tschannen-Moran & Woolfolk-Hoy, 2001 and Brouwers (2003) that TE scales be developed or adapted and validated for different cultures and national boundaries.
Suffice it to state that the recommendations of these authors may have been premised on the proposition that respondents to items validated in a setting are likely to respond differently to similar items in another setting. Since the process of teacher preparation, the conditions under which the teacher works and the orientation of the learners the teacher deals with in Nigeria are different from those present in America, there was a need to develop an instrument in Nigeria to measure the TE of secondary school teachers.
The specific objective which this study intended to achieve was to:
(a) develop a TE scale for Nigerian secondary school teachers;
(b) determine the reliability of the TE scale.
(c) estimate the factorial validity of the scale.
In the pursuant of these objectives, the following research questions were investigated: 
Method

Sample
The population for this study consisted of all the in-service secondary school teachers in Nigeria. Due to restrictions imposed by factors of time, expense and accessibility, 2400 subjects were drawn from six states out of the population identified. Multi-stage sampling technique was used in selecting the teachers included in the study. The secondary school teachers were selected using the six geo-political zones in Nigeria as the first stratum. Thus, the return rate was 86.29%.
Instrument
The instrument used for the study was a 52-item scale called Teacher Efficacy Scale (TES) (See Appendix 5). It was developed through the adaptation of the items on the Bandura's (1990) Teacher Self-Efficacy Scale (TSS). The items on Bandura's (1990) scale turned from question to statements, and additional items were generated by the researcher.
The items relate to the areas of teachers' activities such as the efficacy to bring about students' learning, efficacy to instill discipline in students, efficacy to enlist parental involvement in school and learning activities, efficacy to receive the cooperation of other teachers in the school, testing efficacy, efficacy to reach the poor learners in the classroom and efficacy to enlist the participation and support of neighbourhood universities and colleges in the activities of the school. All the items centered on the two dimensions of self-efficacy and outcome expectation of teachers for each of their activities (Bandura, 1977) .
The response format for the scale was the Likert (1932) type with five options of SA = Strongly Agree, A = Agree, U= Undecided, D = Disagree, SA = Strongly Disagree.
A pilot study was conducted to test the reliability of the initial items on the TES. Prior to the time it was taken to the field; the TES was subjected to expert judgment of five experts.
Two of these experts were from Psychology while the remaining three were Measurement experts. They appraised the items on the basis of ambiguity, relevance and sentence structure.
In the process, twelve items were dropped and 52 retained. The administration of the draft scale on 100 secondary school teachers yielded a mean efficacy value of 3.53, with minimum and maximum scores of 1.94 and 4.51 respectively, and a variance of 0.54.
The sub-scale factors were arrived at after a careful study of the various dimensions of teacher efficacy as evidenced in the works of researchers on the construct. For example, Tschannen-Moran; Woolfolk-Hoy and Hoy (1998) conducted a comprehensive review of literature on teacher efficacy. They concluded that teacher efficacy had six aspects of students' learning, discipline, parental involvement, testing, reaching the poor in the class and overcoming work challenges. The items measuring each of the sub-scales are as listed in front of each factor as contained in Table 1 . , 3, 4, 5, 7, 8, 9, 10, 12, 13, 14, 16, 19, 32and 46 2 Discipline 11, 15, 20, 21, 22, 23, 36, 42, 43, 44, and 48 3 Parental Involvement 6, 18, 24, 25, 26, 27, 28, 29, 30 and 31 4 Testing 17, 33, 38, 39, 40 and 41 5 Reaching the Poor in the Class 1,34,35 and 47 6
Overcoming Work Challenges 37,45,49,50,51 and 52 ______________________________________________________________________ Cronbach's Alpha reliability test was conducted on each of the sub-scale. The result obtained showed that the Alpha coefficients for: Students' Learning was 0.68; Discipline was 0.64; Parental Involvement was 0.63; Testing was 0.65; Reaching the Poor in the Class was 0.60 and Overcoming Work Challenges was 0.59. Reliability test was also conducted on the whole data collected for pilot testing. The reliability tests conducted on the data included Cronbach's Alpha (Cronbach, 1951) , Spearman Brown Split-half test and thirdly, Guttman split-half coefficient. The coefficients obtained were 0.63, 0.67 and 0.66 respectively. These were considered satisfactory.
The study employed the use of reliability analyses in determining the retention or rejection (and removal) of items on the scale. Two features of each of the items were examined before taking item retention decision on each of the item. The first is the use of "Corrected Item-total Statistics" (CIS) as well as "Cronbach's Alpha if Item Deleted" (CAID). These two are obtainable using the reliability analysis tool on the Statistical Package for Social Sciences (SPSS).
The item retention decisions were taken using a combination of the two statistics mentioned in the preceding paragraph. Any item having CIS of less than 0.34 was removed from the scale. Such items would show a higher CAID than what obtained for most other items on the scale. The implication of this was that when such items were deleted, the Alpha coefficient of the scale increased.
Procedure
Data were collected by the researcher and field assistants who traveled to each of the selected schools. The assistance of the school management was sought in obtaining the cooperation of teachers to respond to the TES items. The supervision of the actual administration and collection of the TES was administered with the assistance of one of the teachers in each school. Thus, the exercise lasted for two weeks. A total of 2400 instruments were administered on the selected sample. Out of these, only 2071 were returned. Thus, a return rate of 86.29% was achieved. This percentage represents those who return the TES given to them for completion during data collection.
Data was analysed using Exploratory Factor Analysis (EFA) and reliability analyses techniques. The factor structure of the TES was investigated by subjecting the initial scale to EFA. Specifically, EFA was conducted on the responses in order to identify the factors on which the items on the scale loaded. Cronbach's coefficient Alpha was employed for taking decisions on item retention.
Cronbach's coefficient alpha, Spearman Brown's and Guttman's Split-half coefficients were used to determine the reliability of the scale. Inter-item correlation was carried out using the SPSS to determine the level of relatedness of the items to each of the factors that emerged from the EFA. Finally, inter-school comparison of responses was carried out to investigate the influence of school ownership structure, gender and length of teaching experience on TE. One-way Analysis of variance was employed to investigate the influence of school ownership structure and teaching experience while t-test was employed to investigate the influence of gender.
Results
Research Question 1: What items would be adjudged to measure TE?
The 52-items contained on the TES which was administered on the selected secondary school teachers is as shown in Appendix 1.
There was the need to examine the statistics for each of the items in order to take appropriate decision on items retention/deletion. Table 2 shows the mean and standard deviation for each of the 52 items on the TES. The taking of decision on the removal of weak items from the 52-item TES was taken through the use of an approach. The approach used isthat taken from 'Corrected Item-Total Correlation' which indicates the new coefficient of 'Cronbach's Alpha after a weak item had been removed from the scale. The set of items having low 'Corrected Item-Total Correlation' (of less than 0.2) are those that will increase the Alpha coefficient of the scale when they are deleted. Table 3 shows the Item-Total Statistics needed for taking decisions on items that were to be deleted. From Table 3 , any item with a 'Corrected item-Total Correlation' of less than 0.2 was marked as an item to be deleted. These set of items are those showing an increase in scale's Cronbach's Alpha and mean when they were deleted. Thus, from Table 2, items 2 , 5, 9, 15, 18, 23, 41, 47, 48, 49, 50 , 51 and 52 are those with the characteristics of improving the scale's reliability when deleted from the scale. They were therefore supposed to be deleted. However, it is worthy of mention that no item was eliminated from the whole scale based on the information obtained from item-total statistics (in Table 2 ). The decision to delete any of the items was suspended until the stage when the reliability of each of the sub-scales (factors) was ascertained.
Research Question 2:
What is the internal consistency reliability of the scale?
Investigation into the reliability of the TES was conducted using the reliability tool under scale in the SPSS programme. Data was subjected to internal consistency reliability analyses; the first, Combach's Alpha and the second, split-half reliability. For the split-half reliability, both Spearman Brown Split-Half and Guttman Split-Half coefficients were obtained for the scale in general and for each of the factors (subscales). The results of reliability test presented in Table 4 were obtained from the analysis conducted on the 52-item version administered on the sample before the delete of poor items. A Cronbach's Alpha of 0.82 was obtained. However, in order to preclude the possibility of taking wrong inference on the reliability of the scale, the data was also subjected to split-half analyses. Here, two results were obtained. They are the Spearman Brown Splithalf coefficients and the Guttman Split-half coefficients.
The value of the Spearman Brown Split-half coefficient for the scale is 0.87 (equal length). Also, that of Guttman Split-half is 0.86. The two coefficients are high and good enough to declare that the scale is reliable. All the coefficients were significant and good enough to conclude that the TES is reliable. DeVellis ( 
" (p.4). Although
the 52-item version of the TES is reliable, its reliability coefficient could be increased by looking more closely to the contribution of each of the items to the particular factor it was meant to measure. This led to the sub-scale reliability analysis, the result of which was used in item removal from or retention on the TES.
Sub-scale reliability coefficients
Sub-Scale Reliability Coefficients of the TES was considered using the six factors listed in Table 1 . The result of the sub-scale reliability investigations for the six factors showed that each of the six factors on the 52-item version has varying reliability coefficients.
Each of the factor properties showed improvement after the removal of items that had low corrected item-total correlation coefficients. The trend is as presented in Table 5 .
The corrected item-total correlation of each of the sub-scales was considered as well as their reliability coefficients. These were used in taking decisions that led to the removal of 17 items on the scale, leading to the retention of 35 items on the second version of the TES. 
The Second Stage of Development of TES for Nigerian Secondary School Teachers
The sub-scale reliability analysis led to the removal of 17 items. The remaining 35-item version (hereafter referred to as the 2 nd Version of TES) has a Cronbach's Alpha of 0.85 and a split half coefficient of 0.71. Thus, the Cronbach's Alpha and the Spearman Brown split-half coefficients of the 2 nd version of the TES were high enough to adjudge the scale as reliable. However, a further look at the item total statistics of the 35-item version showed that it could still be improved. Details about the summary item statistics for the 2nd Version of the TES could be found in Table 6 . Devellis (1991) and thus, it could be adjudged good enough for use on Nigeria teachers. The 2 nd version of the TES contains items that are very close in strength.
They are items with "Cronbach's Alpha if item Deleted" that are almost the same for the 35
items. See Table 7 (for detail). The value of "Cronbach's Alpha if Item Deleted" for 21 out of the 35 items is 0.85 while the "Cronbach's Alpha if item Deleted" for the remaining 14 items is 0.84. Again, the "Scale
Mean if item Deleted" is approximately 131 for most items with the exception of four items that are approximately 132. This suggests a possibility of further removing some of the items on the scale to obtain a stronger TES. This led to a third order reliability analyses.
The Third (Final) Version of TES for Nigerian Secondary School Teachers
A reliability analysis conducted to examine the internal consistency of the 24 items left showed that the TES a Cronbach's Alpha and Split-half coefficients of 0.88 and 0.90 respectively. These coefficients were very good to warrant the declaration of the 24-item TES as reliable (DeVellis, 1991) . It is better than 0.82 obtained for the first 52-item version and 0.85 alpha coefficient for the second version (containing 35 items). In order to be sure that none of the 24 items needed to be deleted so as to increase the scale's Cronbach's Alpha, the scale item-total statistics was examined. This is presented in Table 8 . The item-total statistics for the 24-items Final Version of the TES are very similar. is that the items have almost equal psychometric value in the scale.
Research Question 3: What is the Factorial Validity of the TES?
The data generated from the administration of the 52-item TES was subjected to factor analysis. The initial unrotated factor solution using principal component analysis suggested 15
factors (with eigenvalues great than one), which accounted for 61.21% of the total scale variance. However, the scree plot produced three factors. The factors are:
i. Efficacy to influence student's learning
ii.
Efficacy to instill discipline in students
iii. Efficacy to enlist parental involvement Factor analysis showed that the initial eigenvalue greater than 1 suggested that there were four factors on the TES (final version) which accounted for 46.40% of the total scale variance. However, scree plot showed that there were only two factors. The two factors are efficacy to influence students' learning and the second factor is efficacy to enlist parental involvement. They are regarded as internal (i.e. within the control of the teacher) and external (i.e. not within his control) respectively.
Research Question 4: On which Factors did the Items on the TES Load?
The coefficients listed in Table 9 represent the item loadings on each of the two factors of the TES.
The 24 items on the TES loaded on efficacy to influence students' learning, which is internal to the teacher (4, 7, 8, 11, 12, 13, 14, 20, 21, 22, 17, 32, 33, 34, 35, 38, 39, 40) and efficacy to enlist parental support (which is external to the teacher. (25, 26, 28, 29, 30, 31) . The coefficients of items loading for Factors 1 (Efficacy to influence student's learning) were not as high as those for Factor 2. February, 2005) The items so removed were dropped in order to increase the homogeneity of the items on the scale, increase reliability, and also increase confidence in the stability of measure. The inability of some of the items meant for the sampling of dimensions as reaching the poor, support of colleges and universities around, and overcoming work challenges could not scale through the requirement for inclusion in the final scale. The implication of this was that the items needed to be revisited for moderation or rewording so as to improve their capacity at capturing the factors for which they are intended.
In theory, a number of factors affect the reliability of any measuring instrument especially attitude scale like the TES. The factors include group homogeneity and the length of the instrument (Kerlinger, 1986; Popham, 2002) . The differences in the efficacy of the sample used could have been taken care of by the large sample involved in the study as well as the long length of the TES. This was agreement with the recommendation of Sarantakos more reliable result. When a small sample is employed in a study, the differences between the characteristics of the sample and that of the population could affect the reliability (positively or otherwise) of the result as well as the generalization made.
In scaling, factor analysis -a data reduction technique -is used to determine the item loadings on the various dimensions of the scale via the EFA method. However, in the use of EFA (such as the one employed in this study), the investigator was the one to decide how many factors to extract from the emerging scale (Roberts & Henson, 2001 ). This decisiontaking challenge has, in a way, led to the emergence of varying number of factors from one study to the other. For example, two-factor solution emerged from the study of researchers like Rotter (1966) , Woolfolk and Hoy (1990) , Tschannen-Moran, Woolfolk-Hoy & Hoy (1998) and Roberts & Henson (2001) . Some other investigators of TE scales came up with three factor solutions. Those in this category included Emmer & Hickman (1990) , Soodak & Podell (1996) and Denzine, Cooney & McKenzie (2005) . came up with four factors in Taiwan although; the fit of the four-factor solution to TES validation has not been tested in literature, unlike the one, two or three factor solutions/dimensions (Brouwers, 2003) .
Two dimensions emerged from this scale: student learning and parental involvement.
The first, i.e. efficacy to influence student learning, is internal to the teacher while the second dimension, efficacy to elicit parental involvement, is external to the teacher. This outcome was in line with the dimensions obtained by Gibson & Dembo (1985) and Hoy & Woolfolk (1993) when they subjected TES to EFA and CFA.
Students' learning is internal to the teacher and is equivalent to self efficacy expectation theorized by Bandura (1997) . The second factor, 'parental involvement' is external to the teacher and falls under Bandura's outcome expectancy part of self efficacy. Its external nature was hinged on the argument that the teacher could do less to influence the response of parents to the educational needs of their wards. What the teacher could do is to appeal and solicit support of the home; responses to such appeals may or may not be impressive. This result fit adequately to the classification of not only Gibson & Dembo (1984) but also Hoy & Woolfolk (1993) . They however argued that while the first factor is internal to the teacher, the second factor is the consequences of his/her action and are therefore beyond his/her control. Thus, it is an external factor. It is worthy of mention
